I.
Introduction:
The following figure 1 is the nose section of an aircraft and the position of the shock wave, the distance of the shock from the nose section of the aircraft is derived below: Figure 1 Magnified image of the formation of shock ahead of the nose of the aircraft Hence, this is the distance where the shock wave is formed.
Units away from the effective base area of the radom. Now considering the effects due to the shock wave: Now we can easily know the value of P 1 , as it is the free stream static pressure behind the shock wave. For a given altitude, P 1 can be known by the International Standard Atmosphere Chart. Hence, Now we know from equation 1:
Applying equation 1 and substituting the value of and M 2 , we get:
Applying the value of γ that is 1.4 for air:
Hence P 2 is the pressure applied after the shock wave. Now assuming the area of the nose section of the aircraft to be conical, its area would be πrl (where r is the radius and l is the slant height) Figure 3 Nose section of the aircraft
The approximate area of this nose section would be: A = πrl And we know:
And hence this will be the force exerted after the shock wave on the surface of the nose. And this is the main result of our research, this equation can also be said as NBN's equation. We can also prove the result of this research alternatively, by the famous Rayleigh's Pitot tube Formula: Rayleigh's Pitot tube Formula:
Now taking γ = 1.4 (which is for air), the equation becomes:
